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1. [
R2 \Omega ( )
$\{$
$-\triangle u$ $=$ $f(u)$ in $\Omega$ ,
$u$ $=$ $0$ on $\partial\Omega$ ,
(1)
, $L^{2}$ $g$ Poisson
$\{$
$-\triangle v$ $=$ $g$ in $\Omega$ ,
$v$ $=$ $0$ on $\partial\Omega$ ,
(2)
$v_{h}\in S_{h}$
$(\nabla v_{h}, \nabla\phi)=(g, \emptyset)$ , $\forall_{\phi\in S_{h}}$
( ) apriori aposteriori
Sh $H_{0}^{1}(\Omega)$
$H^{1}$ L2 , L\infty (







1. (1) $\prime u_{h}\wedge\in H_{0}^{1}(\Omega)$ $S_{h}$
( $h$ $=$ ) $S_{h}^{\perp}$ $P_{h}$ $H_{0}^{1}(\Omega)$
$S_{h}$ $H_{0}^{1}$ -projection
2. $\overline{u}\in H_{0}^{1}(\Omega)$ $\overline{u}$ $u$
$\{$
$-\triangle\overline{u}$ $=$ $f(u_{h})\wedge$ in $\Omega$ ,
$\overline{u}$ $=$ $0$ on $\partial\Omega$ ,
(4)
$\overline{u}=u_{h}\wedge+v_{0}$ $u_{h}\wedge\in S_{h},$ $v_{0}\in S_{h}^{\perp}$
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3. $u=\overline{u}+w$ $w$
$\{$
$-\triangle w$ $=$ $f(\overline{u}+w)-f(u_{h}\wedge)$ in $\Omega$ ,









4. $P_{h}w=P_{h}p(w)$ $S_{h}$ Newton :
$P_{h}N(w)$ $=$ $P_{h}w-[Ph-P_{h}A’(u_{h})\wedge]^{-}1(P_{h}w-P_{h}F(w))$
$A’(\hat{u}_{h})$ $=$ $(-\triangle)^{-1\prime}f(^{\wedge}uh)$
( ’ Freche’ $[Ph-PhA’(\hat{u}h)]-1$ $S_{h}$ )
$T(w)$ $:=$ $P_{h}N(w)+(I-Ph)F(w)$
$T(w)$ $w=T(w)$ $w=F(w)$..
5. $T(W)=\{T(w)|w\in W\}\subset W$ $H_{0}^{1}(\Omega)$ $W$
Schauder $\exists_{w}\in T.(W)_{\mathrm{S}}.\mathrm{t}$ . $w=T(w)$ $W=W_{h}\oplus W_{h}^{\perp}$ ,













$\sup_{w\in W}||P_{h}w||_{L^{\infty}}$ 3 (3)
$||(I -P_{h})w||_{L}\infty$ $\leq$ C
$\sup_{w\in W}||f(\overline{u}+w)-f(^{\wedge}u_{h})||L^{2}$
1 $v_{0}$ $L^{\infty}$
\tau \in h : $H^{2}(\tau)-L^{\infty}(\tau)$
$||v0||L^{\infty}(\tau)\leq C_{1}h^{-1}||v0||_{L}2(\tau)+^{c_{2}|}|\nabla v0||L^{2}(_{\mathcal{T})}+C3h|v_{0}|H2(\mathcal{T})$
’ (6)
$C_{1}-C_{3}$ ( $\mathrm{P}\mathrm{l}\mathrm{u}\mathrm{m}[3]$ )
$||v_{0}||_{L(\tau}2$ ) $||\nabla_{V}0||_{L^{2}}(\mathcal{T})$ $||v0||_{L()}\mathit{2}\Omega$ $||\nabla v_{0}||L^{2}(\Omega)$ ;
$||v_{0}||_{L^{2}(\mathcal{T})}$ $\leq$ $||v0||_{L()}\mathit{2}\Omega$ $\leq$ $c_{0\text{ }1}|v0||_{H^{1}(\Omega)}0$
$||\nabla v\mathrm{o}||L^{2}(\tau)$ $\leq$ $||\nabla v\mathrm{o}||L^{2}(\Omega)$ $=$ $||v_{0}||_{H_{0}^{1}(}\Omega)$
$||v_{0}||_{H^{1}(\Omega)}0$ aposteriori ([2])
(6) $|v0|_{H^{2}}\langle\tau$ ) aposteriori
o- $$ $|v_{0}|_{H^{2}(\mathcal{T})}^{2}$ $\sum_{\tau\in\tau_{h}}|v_{0}|_{H^{2}(T)}^{2}$ \tau $\text{ }$ $\sum_{\tau\in\tau_{h}}|v_{0}|_{H^{2}(}^{2}\tau$)
$\Omega$
$\tau\in \mathcal{T}_{h}$ $S_{h}$
$H^{2}(\tau)$ , $p,$ $q\in H^{2}(\tau)$ ,
$<p|q>_{\mathcal{T}^{=}} \int_{\partial\tau}(\frac{\partial^{2}p}{\partial y_{1}^{2}}\frac{\partial q}{\partial y_{2}}-\frac{\partial^{2}p}{\partial y_{2}\partial y_{1}}\frac{\partial q}{\partial y_{1}})dy_{1}$
$y_{1},$ $y_{2}$ \partial \tau (2)
$v$ $v_{h}$
$|v-v_{h}|_{H(}^{2}2)=\tau||g+\triangle v_{h}||_{L^{2}(}2)\tau-<v-v_{h}|v-v_{h}>_{\tau}$









$\sum_{\tau\in\tau_{h}}\int_{\partial}\mathcal{T}(\frac{\partial^{2}u_{h}\wedge}{\partial y_{1}^{2}}\frac{\partial u_{h}\wedge}{\partial y_{2}}+\frac{\partial^{2}u_{h}\wedge}{\partial y_{2}\partial y_{1}}\frac{\partial u_{h}\wedge}{\partial y_{1}})dy1+\sum_{\tau\in \mathcal{T}_{h}}2\int_{\partial}\tau\frac{\partial^{2}u_{h}\wedge}{\partial y_{2}\partial y_{1}}\frac{\partial v_{0}}{\partial y_{1}}dy_{1}$
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1 $J_{1}$ , 2 $J_{1}$
2 Lemma $\tau$ $A_{\tau},$ $B_{\tau}$
$J_{2}$ $\leq$
$\sum_{\tau}A_{\mathcal{T}}||\nabla v\mathrm{o}||L2(\mathcal{T})+\sum B_{\tau}|v\mathrm{o}|\tau H^{2}(\tau)$
$\leq$





$J_{2}= \sum_{\tau\in \mathcal{T}_{h}}2\int_{\partial}\mathcal{T}\frac{\partial^{2}u_{h}\wedge}{\partial y_{2}\partial y_{1}}\frac{\partial v_{0}}{\partial y_{1}}dy1$ (7) –
$h$
$\Gamma_{h}$ $T_{h}$ $\Omega$ $J_{2}$
$J_{2}$ $=$





Lemma - $\gamma_{1},$ $\gamma_{2},$ $\gamma_{3,\gamma_{4}}$ , $\gamma_{i}$
$\tau$
$\gamma_{i}$ 1, $\gamma_{i}$ $0$ –
$\phi\in H^{1}(\tau)$
$\int_{\gamma:}\phi dy_{1}$ $=$ $\frac{}1}{\text{ }\int_{\tau}\phi d\tau+\int_{\tau}\Psi_{i}(\mathrm{n}_{i}\cdot\nabla\emptyset)d_{\mathcal{T}}$
Green
$\gamma_{i}$ $G_{\gamma:}=G_{\gamma:}(y_{1})$ $G_{\gamma:}(y1, y_{2})=G_{\gamma:}(y_{1})$
Lemma \mbox{\boldmath $\phi$} $\phi=^{c_{\gamma:}(}y1,$ $y_{2}$ ) $\frac{\partial v_{0}}{\partial y_{1}}$
$\int_{\gamma i}G_{\gamma:}\frac{\partial v_{0}}{\partial y_{1}}dy1$ $=$ $\frac{}1}{\text{ }\int_{\tau}G_{\gamma:}\frac{\partial v_{0}}{\partial y_{1}}d\mathcal{T}+\int_{\tau}\Psi_{i}G_{\gamma_{i^{\frac{\partial^{2}v_{0}}{\partial y_{1}\partial y_{2}}d\tau}}}$
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$i$
$| \sum_{i}\int_{\gamma:}G_{\gamma:}\frac{\partial v_{0}}{\partial y_{1}}dy1|$ $\leq$ $A_{\mathcal{T}}||\nabla v0||L^{2}(\mathcal{T})+B\mathcal{T}|v_{0}|H2(\tau)$
’ (8)
$A_{\tau}$ $=$ $\frac{1}{h}\sqrt{\int_{\tau}(G_{\gamma_{1}\gamma_{3}}-G)2+(G-\gamma 2G_{\gamma}4)2d\mathcal{T}}$
$B_{\tau}$ $=$ $\sqrt{\int_{\tau}\{(\Psi_{1}G_{\gamma 1}+\Psi_{3}G_{\gamma})3-(\Psi_{2}G\Psi_{4}G)\}^{2}\gamma 2^{+}\gamma 4d_{\mathcal{T}}}$





$\triangle u$ $=$ $-u^{2}$ in $\Omega$ ,








3. \ddagger $\text{ }$





$\sup_{w\in W}||Phw||_{L^{\infty}}$ $\sup_{w\in W}||(I-Ph)w||L\infty$
$||u-u_{h}\wedge||_{L^{\infty}}$ $\max u_{h}\wedge$
$\frac{1}{14}$ $0.568996$ $0.676267$ $5.136791$ $6382054$ $29848293$
$20$
$0.275962$ $0.241143$ $1269033$ $1786138$ $29552427$
$30$
$0.121014$ $0.090538$ $0.314894$ $0.526446$ $29389727$
order $L^{\infty}$
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